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The Connecticut Agricultural Experiment Station was founded in 1875. It is chartered by 

the General Assembly to make scientific inquiries and conduct experiments regarding plants 

and their pests, insects, soil and water, and to perform analyses for state agencies. Station 

laboratories are in New Haven and Windsor, and research farms are in Hamden and Gris-

wold. 

 

 

 

 

 

 The Connecticut Agricultural Experiment Station (CAES) prohibits discrimination on the 

basis of race, color, ancestry, national origin, sex, religious creed, age, political beliefs, sexual 

orientation, criminal conviction record, gender identity, learning disability, present or past 

history of mental disorder, intellectual or physical disability, including but not limited to 

blindness, or marital or family status. To file a complaint of discrimination contact Dr. Jason 

White, Vice Director, The Connecticut Agricultural Experiment Station, P.O. Box 1106, New 

Haven CT 06504, (203) 974-8523 (voice) or Jason.White@ct.gov (email). CAES is an affirma-

tive action/equal opportunity provider and employer. Persons with disabilities who require 

alternate means of communication of program information should contact the Chief of Ser-

vices at (203) 974-8442 (voice); (203) 974-8502 (FAX); or Michael.Last@ct.gov.  

mailto:Jason.White@ct.gov


   

Lake Housatonic, Nuisance Plant Monitoring Report 2016  ̧ Page 3 

Table of Contents 

1. IntroductionΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 4 

 2. ObjectivesΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ... 6 

 3. Materials and MethodsΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ............ 6 

4. Results and DiscussionΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 9 

  A) Aquatic Plant SurveyΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 9 

 B) Water ChemistryΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 15 

 C) Aquatic Plant ManagementΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 19 

5. Conclusions ΧΧΧΧΧΧΧΧΧΧΧΦΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 22 

6. AcknowledgementsΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 23 

7. ReferencesΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦΦ 23 

8. AppendixΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΦ 25 

  A) On-Lake TimeΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 26 

  B) 2005 Survey MapsΧΧΧΧΧΧΦΧΧΧΧΧΧΧΧΧΧΧΧΦ 27 

  C) 2017 Spring Survey MapsΧΧΧΧΧΧΦΧΧΧΧΧΧΧΧΦ 35 

  D) 2017 Summer Survey MapsΧΧΧΧΧΦΧΧΧΧΧΧΧΧΦ 42 

  E) Invasive Plant DescriptionsΧΧΧΧΧΦΧΧΧΧΧΧΧΧΦ 49 

  C) MetadataΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 55 

  D) Invasive Aquatic Plant Location DataΧΧΧΧΧΧΧΧΦ 63 

  E) Transect DataΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧΧ 75 



   

Lake Housatonic, Nuisance Plant Monitoring Report 2016  ̧ Page 4 

Introduction 

Lake Housatonic offers a diverse freshwater ecosystems and exceptional opportunities 

for fishing, boating and other outdoor activities. The lake is an impoundment of the 

Housatonic River made possible by a dam in Derby, CT. The dam is equipped with a 

hydroelectric generating facility owned and operated by McCallum Enterprises of Stratford. 

Invasive aquatic plants have become established in the lake (CAES IAPP 2017) and have few 

natural enemies to control their growth (Wilcove et al. 1998, Pimintel et al. 2000). They 

degrade native aquatic ecosystems (Barrett 1989, Les and Mehrhoff 1999), impede 

recreation, and reduce home values (Connecticut Aquatic Nuisance Species Working Group 

2006, Fishman et al. 1998). Once invasive plants are established, long term and costly 

management programs are often necessary. 

The Connecticut Agricultural Experiment Station (CAES) Invasive Aquatic Plant program 

(IAPP), surveys Lakes Candlewood, Lillinonah, Zoar and Squantz Pond for aquatic vegetation 

Figure 1. Locations of invasive aquatic plants found by CAES IAPP from 2004 to 2016. 
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annually and issues a report.  Lake Housatonic may be impacted by these waterbodies as 

they are upstream in the Housatonic River system. This report provides the surveillance to 

compare the conditions, identify upstream threats and provide scientific data to improve 

aquatic plant management decisions. 

Statewide surveys by CAES IAPP have found 14 invasive aquatic plant species inhabit 

nearly 60 percent of /ƻƴƴŜŎǘƛŎǳǘΩǎ ƭŀƪŜǎ ŀƴŘ ǇƻƴŘǎ (Figure 1) (CAES IAPP 2017).  CAES 

surveys of Lakes Candlewood, Lillinonah, Zoar and Squantz Pond over the last 11 years have 

found 18 plant species occur in the lakes with Eurasian watermilfoil (Myriophyllum 

spicatum), brittle waternymph (Najas minor), curlyleaf pondweed (Potamogeton crispus), 

European waterclover (Marsilea quadrifolia), and water chestnut (Trapa natans) being 

invasive. Water chestnut is found only in Lake Lillinonah and European waterclover is found 

only in Lake Zoar. Zebra mussels (Dreissena polymorpha) are now common in the Lakes Zoar 

and Lillinonah and can effect increase plant populations by improving water clarity or 

decrease populations by removal of nutrients or adhering to stems and foliage. 

Figure 2. CAES IAPP webpages where the 2005 survey information can be found. 
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CAES IAPP surveyed Lake Housatonic in 2005 (Figure 2)(CAES IAPP 2017) and found three 

invasive and 14 native plant species (Table 1). Eurasian watermilfoil was the most common 

invasive plant along with smaller populations of brittle waternymph and curlyleaf 

pondweed. Curlyleaf pondweed may have been underestimated in the 2005 survey because 

it naturally dies back in late spring (Catling and Dobson 1985) before the survey occurred.  

The most common native plants in Lake Housatonic in 2005 were horned pondweed and eel 

grass. Overall, however, the coverage of both invasive and native plants in 2005 was 

minimal. Zebra mussels were not observed in Lake Housatonic in 2005. 

The following report represents the first year of CAES IAPP surveillance and mapping of 

invasive aquatic plants in Lake Housatonic using the same techniques that have been 

employed for Lakes Candlewood, Lillinonah, Zoar as well as Squantz Pond for the last 11 

years. 

Objectives 

¶ Survey and map invasive aquatic plants in Lake Housatonic. 

¶ Document changes from the 2005 CAES IAPP. 

¶ Provide aquatic plant management options.  

Materials and Methods 

Our 2017 aquatic vegetation surveys utilized methods established by CAES IAPP. These 

methods have provided a consistent record throughout the years. We recorded locations of 

all invasive plants with Trimble GeoXT® or ProXT® global positioning systems (GPS) with sub-

meter accuracy. We used a Lowrance HDS® sonar system, with structure scan technology, to 

determine patches near the bottom and to eliminate the need for time-consuming grapple 

tosses. While in 2005 surveying was done primarily by sight and hand, we updated our 

practices to obtain more accurate acreages and coordinates of plant locations. We 

circumnavigated the plant patches to form georeferenced polygons. Patches covering less 

than one square meter were recorded as a point and assigned an area of 0.0002 acres (1 

m2). We measured depth with a rake handle, drop line or digital depth finder and sediment 
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type was estimated. Comparing depths from our 2005 survey with our 2017 survey to 

determine changes, is inherently inaccurate because of the wide fluctuations in lake level 

caused by the release of water for power generation. Plant samples were obtained in 

shallow water with a rake and in deeper water with a grapple. We measured plant 

abundance using a visual scale of 1 to 5 (1 = single stem; 2 = few stems; 3 = common; 4 = 

abundant; 5 = extremely abundant). When field identifications of plants were questionable, 

we brought samples back to the lab for review using the taxonomy of Crow and Hellquist 

(2000a, 2000b). We post-processed the GPS data in Pathfinder® 5.85 (Trimble Navigation 

Limited, Sunnyvale, CA) and then imported it into ArcGIS® 10.5.1 (ESRI, Redlands, CA), where 

it was geo-corrected. Data were then overlaid onto 2010 United States Department of 

Agriculture - National Agricultural Inventory Program aerial imagery with 1 m resolution. 

We collected occurrence and abundance plant information from ten transects. Transect 

points were positioned 0.5, 5, 10, 20, 30, 40, 50, 60, 70 and 80 meters perpendicular from   

Figure 3. Curlyleaf pondweed (top left), mix species mainly Eurasian watermilfoil with filamentous al-
gae (top right), large leaf pondweed (bottom left), hybrid pondweed (bottom right). 
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the shore. These transects were a subset of the 18 laid out in 2005 (CAES IAPP 2017) and 

contained at least one occurrence of each native and invasive plant species. We selected 

transects formerly numbered 3, 4, 5, 7, 10, 11, 14, 15, 16, and 17 and renamed them 1-10 

respectively. Significant differences in the frequency of occurrence of plant species between 

the two years along transects were determined using chi-squared statistic calculations. Sig-

nificant differences in species richness per transect point were determined by ± one stand-

ard error of the mean (SEM). 

We surveyed Lake Housatonic for curlyleaf pondweed only on June 13 and all invasive 

plants from July 18 ς 21. The spring curlyleaf pondweed survey was performed to provide 

more thorough documentation of curlyleaf pondweed prior to its normal summer 

senescence. Our transect data were obtained on July 20 and 21 and the water samples were 

Table 1. Yearly comparisons of the frequency of occurrence on transects and total area of 
aquatic vegetation in Lake Housatonic. 


